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SUMMARY 

A four-day visit to Germany was undertaken to see transmitting installations 
in North Germany and Berlin, and to visit the two-yearly German Radio Show, held this 
year in Berlin. In Hamburg we also had discussions at the Institut fur Rundfunktechnik 
(I.R.T. }. Special attention was paid to work in Germany connected with u.h.f. television 
transmissions, primarily on transmitters, masts and aerial systems, but also on receiver 
design and receiving aerials. 



1. INTRODUCTION 

We flew to Hamburg on Tuesday 29th August, 1961, and in the afternoon visited 
the offices of the I.R.T. , where Drs. Mallach, Netzband and Paulsen very willingly 
answered our questions. 

On Wednesday, at the Norddeutscher Rundfunk (N.D.R. ) offices in Hamburg, we 
met Dr. Rindfleisch, the Technical Director, and Herr Kreutztraeger, Chief Transmitter 
Engineer, and after a short discussion Herr Kreutztraeger took us to see three of their 
stations at Hamburg, Lubeck and Bungsberg. 

>fe arrived in Berlin late on Wednesday and on Thursday morning met Herr Stre— 
seman, who is in charge of the Sender Preies Berlin transmitters, and Herr Schiffke — 
assistant to Herr Blasser, the S.P.B. technical director. We were shown the highlights 
of the Berlin Radio Exhibition and then the S.F.B. Band III television and Band II f.m. 
transmitters which have their aerials on the Funkturm. In the afternoon Herr Blasser 
joined us, together with Signor Sponzilli, the technical director of Radiotelevisione 
Italiana (R.A.I. ), and the party went to see the Bundespost Band IV television trans- 
mitters at Wannsee on the outskirts of Berlin. 

On Friday we completed our tour of the radio exhibition and returned to London 
on Saturday. 



2. ORGANIZATION OF BROADCASTING IN GERMANY 

Sound broadcasting and the "first" television programme are the responsibility 
— both in the origination of programmes and in the planning and operation of transmitters 
— of a number of public corporations, one for each regional area These co-operate 
closely through a joint organization (A.R.D, ); under this body there is a research 



organization.; the I.R. T. , which has two establishments, one in Munich specializing 
in television, and the other in Hamburg dealing with other matters such as radio 
propagation and the planning of sound and television transmitter networks. Through 
the A.R.D. , agreements on exchanges of programme enable much of the material to be 
networked throughout the country. The links are the responsibility of the Postal 
Authority (Bundespost) as in the United Kingdom. 

The organization of the "second" television programme has been the subject 
of some controversy, both on the engineering side (between the existing authorities 
and the Bundespost) and on the programme side (between the political authorities of 
regions or Lander and the Federal Government). The rather involved story behind this 
has been well summarized elsewhere. 1 ' 2 Briefly, the decision reached regarding the 
engineering side is that the organization of the sound services and the first tele- 
vision programme, including the transmitting stations, should continue to be in the 
hands of the existing broadcasting corporations. These stations include some high- 
power and "fill-in" u.h.f. transmitters for the first television programme. However, 
in the new frequency allocation, these transmitters must operate mainly in Band V, so 
that several transmitters already operating in Band IV must be cleared from this band 
and must change to new channels in Band V by early 1962. For the second television 
programme and a possible third television programme, the network of transmitters will 
be operated entirely by the Bundespost; the second-programme frequencies are mainly 
in Band IV. 

Regarding the programme origination, a recent German high— court ruling 
prevented a proposed Federal Government agency from running the second programme; the 
responsibility for programmes will rest with a special corporation "Zweiter Deutsches 
Fernsehen" who will receive 30$ of the television licence revenue. The directing 
council of this new body will include representatives of the Federal Government, of 
each of the Lander, of political parties and of the Church. Advertisements will be 
allowed but not after 8 p.m. or on Sundays and public holidays. It is not yet clear 
whether the production of programmes will be contracted out to a number of regional 
commercial companies similar to those in the United Kingdom. One important dif- 
ference, however, is that the second programme will be financed only partially by 
advertisers. Because of the delay in the second programme arrangements, the present 
broadcasting authorities under A,R„D. are producing a "temporary" second programme of 
just one or two hours in the evening, and this is being radiated from the Bundespost 
u.h.f. network, some twenty-five to thirty transmitters being operational already. 

Dr. Rindfleisch told us that there were no proposals for starting public 
eolour television transmissions, but he thought Germany would have to start them if 
the U.K. introduced a colour television service. 



3. DISCUSSIONS ON TRANSMITTING STATIONS FOR U.H.F. 

This section includes information gained during our discussions with 
Drs. Mallach, Netzband and Paulsen at the I.R.T., and during our meeting with 
Dr. Rindfleisch and Herr Kreutztraeger of the N.D.R. 

3.1. Comparison of Coverage in U.H.F. and V.H.F. Bands 

In a flat area like most of that covered by the N.D.R. it was considered 
that very comparable services could be obtained in Bands III and IV. Thus Dr. 



Rindfleisch thought that 250 kW e.r.p. in Band IV, or even Band V, would give a service 
roughly equivalent to 100 kW e.r.p. in Band III, and a typical range for a u.h.f. 
transmitter would be 80 km, taking 2 mV/m as a satisfactory field strength. This 
applies only to flat country, and during discussions with both I.R.T. and N.D.R. it 
was agreed that local variations in hilly country were apprciably more serious on 
u.h.f. When comparing with a Band I service it was interesting to hear that the 
N.D.R. considered that the service on Channel 2 from the Bremen-Oldenberg transmitter 
could be improved by transferring to Band V, and it was planned to do this within the 
next few years. Dr. Rindfleisch reminded us that not only was ignition interference 
an important limitation on this channel, but the amount of interference from distant 
co-channel stations through sporadic-E reflexion had become very serious. 

In the city of Hamburg and its suburbs we were told that the quality of 
reception of the Bundespost 250 kW e.r.p. Band IV transmitter site near the city 
centre was as good as that from the 100 kW e.r.p. Band III transmission from the N.D.R. 
site a few miles from the city centre, However, the N.D.R. felt that, with the limited 
height of the Bundespost transmitting aerial (less than 100 m), the range of service 
falls significantly below that possible with a 150 to 250 m high aerial. 

Regarding comparative performance in Bands IV and V, the I.R.T. confirmed 
a preference for Band IV not only because of slightly lower propagation losses, but 
also on the grounds of lower feeder losses (both at the transmitter and in the 
receiving installation) and slightly better noise factors of receivers. 

3.2. Problems of Multi-Programme D.H.P. Services 

Before the question of the engineering responsibility for the second tele- 
vision network had been resolved, the N.D.R. had designed its four new u.h.f. stations 
and the new mast at Hamburg with facilities for radiating a second television pro- 
gramme in the u.h.f. band. Subsequently, the N.D.R. offered to the Bundespost the 
facility of placing their transmitters at these sites. This offer was accepted at 
only two sites of the N.D.R.. namely at Aurich (Ostfriesland) and at Lingen, being two 
of the four stations planned to have both a Band IV aerial and a Band V aerial. 
Since Band IV is reserved for the second programme in the new frequency plan, each of 
these stations will radiate the first programme from the Band V aerial (in place of 
the Band IV transmissions which are at present radiating the first programme) and the 
Bundespost will be allowed to install their transmitters and radiate the second pro- 
gramme from the Band IV aerial. Dr. Rindfleisch added that it was quite likely that, 
when the third television programme (which will be radiated in Band V) is started, 
arrangements will be made for the Bundespost transmitters to radiate it together with 
the N.D.R. programme from the Band V aerial. He envisaged, therefore, three u.h.f. 
programmes being radiated from the mast, two of them sharing the Band V aerial. 
However, the sharing of masts in Germany appears to be the exception rather than the 
rule and there has been considerable wastage of u.h.f. installations and equipment at 
many sites — as was apparent during our visits to the Hamburg and Bungsberg sites — 
since the Bundespost has, for the most part;, planned a completely independent network 
of u.h.f. stations. It will be a year or two before the need to transmit two pro- 
grammes from one aerial will arise in Germany, but no special difficulty was foreseen 
in view of the good match of the present aerials over a wide band. We did not obtain 
information on the degree of match considered desirable at the vision carrier. One 
manufacturer claims a reflexion coefficient at the aerial of less than 2.5$ over its 



entire working band. Taking into account the loss in the coaxial feeder generally- 
used, which may reach 2 to 3 dB with a high mast, it may be considered that the 
reflexion in the aerial and feeder system is small enough not to require special 
matching of the aerial at the individual frequency or frequencies radiated. 

3.3. Mast Design 

All the new masts recently installed by the N.D.R. have been of the steel- 
cylinder stayed type, 1»6 or 2 m in diameter. Most of them were designed for a top 
cantilever section containing a u.h.f. array, the Band II and other aerial arrays 
being placed below the top stay-point. They are somewhat more expensive than the 
lattice type but have the advantage of protected access to aerial platforms in all 
weathers and constant wind-loading irrespective of the number of cables and feeders 
installed in the mast. Approximate prices given to us for two examples were 
DM 500,000 (£45,000) for the 255 m high, 2 m diameter Hamburg mast (cost of mast alone) 
and DM 800,000 (£72,000) for the 200 m high 1=6 m diameter mast at Bungsberg, in this 
case including the cost of a Band II array and a 39 m fibre-glass section above the 
200 m level containing the Band IV and V arrays. Sections 4.1 and 4.3 give some 
further details of these masts. The Hamburg mast was supplied by Jucho of Dortmund; 
Hein Lehmann in Dusseldorf and Berlin also make cylindrical masts. 

Concrete towers are in use at three sites, Stuttgart •— 220 m, Ochsenkopf— 
176 m, and Brotjacklreigel. These cost, in Germany, about three times as much as a 
steel stayed mast, but there are savings on transmitter buildings and, in the case of 
Stuttgart, a steady income from visitors, who pay DM 2 to ascend the tower to the level 
of the restaurant. There appeared to have been little consideration in Germany of a 
"candelabra" arrangement, either in general terms or of the possibility of mounting a 
group of aerials in this arrangement on top of concrete towers. The I.R.T. people, 
however, on hearing the latter suggestion, said they did not think it would be 
difficult. 

The I.R.T. has made a study of angular fluctuations in masts by means of a 
special "pendulum" chart recorder. As described in Section 4.3, special measures had 
been taken in the design of the Bungsberg mast to reduce angular movements in high 
winds. The German standard on masts, DIN 1055 Blatt 4(1), now specifies a wind 
velocity of 167 km/hr. , not 200 km/hr. , as in earlier specifications. 

3.4. U.H.F. Aerials 

Transmitting aerials for u.h.f. are manufactured by the four major firms 
Siemens, Rohde and Schwarz, Telefunken and Lorenz. The German manufacturers consider 
that arrays built up from panels of dipoles mounted on a reflecting screen, similar in 
principle to those widely used in Band III, represent the best solution, and they are 
not employing helical, zig-zag or slot types of aerial as developed in the U.S.A. 
The neatest form of aerial, and the type most widely used, is contained in a plastic 
cylinder of 1 . 5 to 2 metres diameter. Taking, for example, a high-gain omnidirectional 
aerial, the complete array in the case of the Siemens design is built up as follows, 
light full— wave horizontal dipoles form a basic group and are mounted one above the 
other on a reflecting panel. A panel of this type can handle 2« 5 kW and has a gain 
of 14 dB if used by itself. Four of these panels are fitted inside a unit cylindri- 
cal section which, for Band IT, is 2.75 m high, slightly greater than the length of 



the panels. In order to obtain the most uniform horizontal radiation pattern the 
dipole panels are not directed exactly away from the cylinder axis but are twisted 
slightly to one side in a skew-symmetric arrangement. The highest-gain aerial 
recommended would employ eight of the unit cylinders mounted on top of one another; 
the cylindrical column is then 22 m high, for a standard Band IY array of this type 
covering 470 to 640 Mc/s, and has a maximum power gain of between 40 and 50 over the 
band, the horizontal radiation pattern (h.r.p. } variations being within ± 2 dB. 
With the Band V aerial the height of eight cylinders is about 19 m and the frequency 
band covered is 580 to 790 Mc/s. The aerials made by Rohde and Schwarz are similar 
in form but differ somewhat in constructional details. The Telefunken aerials, as 
used at some Bundespost stations, used a central steel support mast with 5 panels per 
tier mounted outside. In this case the panels were fitted with individual plastic 
covers but no outer cylinders were used. 

The plastic-cylinder type of aerial is mechanically strong enough to allow 
a top-mast cantilever section consisting of at least eight cylinders and in some cases 
up to sixteen cylinders totalling some 40 m in height. At N.D.R, stations where the 
maximum height is used, Rohde and Schwarz aerials with 2°1 m diameter plastic cylin- 
ders were employed, the top— mast containing two aerials, e.g. a Band IV and a Band V 
aerial, each of the maximum recommended gain. The main reasons given for not using a 
vertical aperture more than about 20 m on one transmission in order to obtain a 
higher gain were: (i) the angular stability of the mast is probably not sufficient 
to avoid fluctuations in the received signal owing to the narrowness of the beam in 
the vertical plane and (ii! gap-filling and shaping of the vertical radiation pattern 
become very difficult. With a 20 m aperture, beam widths are of the order of 3 and 
a downward tilt of 0'-° is used. 

At the I.R.T. we saw a panel of four full-wave dipoles made by Rohde and 
Schwarz, although this firm also make 8— dipole panels. The reflecting panel used by 
this manufacturer is not made of metal but of plastic with "chicken wire" embedded in 
it. Each panel has a branch feeder system of suitable two-wire lines, culminating 
in a balun and a 60-ohm coaxial socket. Distribution feeders to these panels in an 
array generally consist of cables of drawn-aluminium outer conductor, or of Hackethal 
semi-flexible cables. We were not able to see the type of junction boxes and trans- 
formers used to connect these to the main feeder. 

3.5. Feeders 

(i) Waveguides 

Waveguides are not generally used for u.h.f. in Germany. This may be 
partly because the stations so far erected are in Band IV or the lower part of Band V, 
and have only one programme to carry. The main drawbacks were said to be cost and 
the difficulty of installation. Waveguides are used for a 300 m run along the ground 
to the mast at Cuxhaven, but cables are used on the mast. The cost of waveguide, 
size 381 mm by 190*5 mm (15 in. by 7-5 in. ), was given as DM 1,000/metre (approxi- 
mately £25/ft), installed. 

(ii) Coaxial Cables 

In general, semi-flexible coaxial cable is used, made by either Siemens or 
Hackethal. For example, the Hackethal 105 mm (4 1/8 in. ) diameter 50 ohm cable can be 
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obtained in continuous lengths up to 420 m and the U.K. price is about £3 per foot. 
The minimum bending radius for this cable is 0'5 m (20 in.), the maximum input power 
is 30 kW at 500 Mc/s and 20 kW at 1000 Mo/s, and the attenuation is 0*25 dB/100 ft at 
500 Mc/s and 0*31 dB/100 ft at 700 Mc/s. The cable may be buried in the ground with- 
out ducts| the N.D.R. use it without pressure filling and they say they have never had 
any trouble. The Hackethal representative, however, told us that they recommend filling 
with nitrogen at a pressure of up to half an atmosphere. 

(iii) Wire Guide (Qoubau Line) 

Experimental work has been carried out in Band IV on the Qoubau line, i.e. a 
single dielectric-coated open— wire transmission line with horn launching and receiving 
arrangements at each end. The considered opinion at I.R.T. on its use in Bands IT 
and V was that it was unsuitable for a permanent installation but could be extremely 
useful as a temporary or emergency feeder, since it could be cheaply and speedily 
erected. The main drawback for permanent use was that, in rain, the match may be de- 
graded to give a 1*1 standing wave ratio, and in certain conditions (e.g. melting snow 
or ice) it may be considerably worse than this for a short time. Its attenuation is 
typically about half that of 4 1/8 in. ; cable and about two and a half times that of 
15 in. by 7° 5 in, waveguide. 

3»6o Transmitters 

The information on u.h.f, transmitters gathered during the various visits in 
North Germany and Berlin is, for convenience, summarized in this section. We were 
fortunate in being able to examine 20 kW tetrode transmitters by Siemens and 10 kW 
klystron transmitters made by Telefunken, by Lorenz and by Rohde and Schwarz. All 
transmitters were designed for optional remote switching. 

(i) Siemens 20 kW Transmitters 

The 20 kW transmitters use two Siemens tetrodes, type RS. 1032(C), in 
separate output stages, which are paralleled through a diplexer located in the same 
cabinet. Adjustable phasing loops in the final stage drive lines enable the outputs 
to be combined in phase, and reflectometer indicators in the combined output show when 
this has been achieved. Either stage can be switched out of circuit, in the event of 
valve failure, by motorized switches made by Spinner. An output valve takes about 
ten minutes to replace. 

The driver stage is modulated and gives 2 kW from a tetrode type RS. 1052(C). 
This stage was said by N.D.R. to be rather unreliable. The transmitter is air cooled 
and very quiet in operation. According to the Siemens representative at the Berlin 
Radio Show there are 15 transmitters of this type in use . 

The RS. 1032(C) is a ceramic tetrode rated for 11 kW peak (sync.) and fre- 
quencies up to 1000 Mc/s. The life is said to be "up to 5000 hours". The 
RS. 1052(C) is a similar ceramic tetrode but is rated at 2*2 kW peak (sync.) up to 
1000 Mc/s. 

The 20 kW vision transmitter plus its associated 4 kW sound transmitter is 
24 ft by3 ft deep by7 ft high. The 10 ft long power supply cabinets, containing air- 
cooled high-voltage transformers and smoothing chokes, can be mounted separately if 



required. The combining unit (filterplexer ) mounted in line with the transmitter 
cabinets is about 5 ft wide by 4 ft deep. 

Silicon rectifiers are used in the latest transmitters and have been satis- 
factory at 5 kV for a year. Resistors are used to equalize the voltage across the 
rectifier elements. No particular steps seem to have been taken to provide ultra- 
fast overload suppression. 

The 5*5 Mc/s difference between the sound and vision carrier frequencies is 
crystal controlled and the f.nu sound transmitter uses a normal reactance-valve type 
of f.m. modulator with d» e»— feedback frequency-correction. 

The vision transmitter incorporates a video-frequency phase corrector which 
can be adjusted to correct differential phase error at colour sub— carrier frequency 
and also to provide the specified degree of pre-compensation for receiver vestigial 
sideband phase error. The phase corrector is set up with the aid of a built-in "Nyquist- 
slope-' quality check receiver having a characteristic conforming to German transmission 
standards. The receiver output waveform is displayed on an oscilloscope, also built- 
in, which is provided with slip-in masks carrying upper and lower test waveform limit 
lines. The transmitter is adjusted so that the displayed test waveform lies within 
the limit lines. 

The layout assumes there will be floor ducts for the air and cabling," where 
this is not practicable the transmitter is installed on a platform. 

(ii) Telefunken 10 kW Transmitter 

This uses the Eimac klystron type 4KM, 50,0001? in Bimac circuit assemblies. 
Modulation and vestigial-sideband shaping takes place in the driver stage which provides 
50 watts using a total of 5 valves type 2C39A. 

There are two versions of the associated sound transmitter, one using the 
RS. 1022(C) tetrode and the other a 10 kW klystron. One of the advantages of the klystron 
sound transmitters is that there is an emergency facility if one of the klystrons fails. 
Switches are provided so that combined sound and vision can be fed to the remaining 
klystron and a quarter of the normal output power obtained, i.e. 2 5 kW peak on the 
vision carrier. Failure of the low-power drive stages is covered by duplication. 

The overall size of this transmitter is 23 ft by 4 ft by 7 ft., including the 
sound/vision combining unit and the power supply units, which contain air-cooled chokes 
and transformers with air-cooled selenium rectifiers. It was understood that later 
models of the transmitter will use silicon rectifiers. The water and air cooling 
equipment is external to the transmitters. 

The transmitter price is DM 600,000 (approximately £54 s 000). The power 
consumption for the klystron/tetrode combination is 50 kW and for the klystron/ 
klystron combination 55 kW at 0*7 power factor. 

(iii) Telefunken 20 kW Transmitter 

The 20 kW set of Telefunken is similar to the 10 kW set, but uses two 
parallel 10 kW klystron amplifiers for the vision transmitter and a single 10 kW 



klystron for the 4 kW sound transmitter. There is a tetrode version of the sound 
transmitter employing a single RS. 1032(G). The size is approximately 37 ft by 4 ft 
by 7 ft plus the externally located water and air cooling equipment. 

The power consumption is 100 kW for the all-klystron version and 5 kW less 
with a tetrode sound transmitter. The price was given as DM 800,000 (approximately 
£72,000). 

Civ) Rohde and Schwarz 10 kW Transmitter 

This also uses the Bimac 4KM, 50,000LP Klystron and is generally very 
similar to the Telefunken transmitter. Selenium high— voltage rectifiers are used. 
Two of these sets were being installed at Bungsberg. They mount on steel plinths 
let into floor concrete with their tops flush with the lino floor covering. The 
sound/vision combining filter is in a separate compact unit as described in Section 
4.3. 

(v) Lorenz 10 kW Transmitter 

Again the Bimac klystron is used., The particular transmitter we saw at 
Wannsee could accept a 39«8 Mc/s i,f, signal from a r.b.r, receiver and re-transmit 
without demodulation. Relatively high-power mixers are used to derive the final 
frequency drive for the klystron. Silicon rectifiers are used to provide 17*5 kV 
at 1"6A for the klystron and there are no special overload devices. 

The 2/4 kW sound transmitter uses a Siemens RS. 1032(C) tetrode as a linear 
amplifier and there is automatic switching to connect the aerial to the 400W driver 
stage in the event of final— stage failure. The overall size of the vision and sound 
transmitters is 24 ft by4 ft including the power supply and combining units. The 
circular section air cooling ducts enter and leave at the top of the transmitter. 



4,. VISITS TO TRANSMITTING STATIONS OP TH1 N.D.R. 

4olo Hamburg Transmitter 

The N.D.R. transmitting station is at Billwerder, about 8 miles from the 
centre of Hamburg. Some years ago the old medium— frequency radiating mast had been 
adapted to radiate f.m. and television programmes in Bands II and III. For this 
purpose special coupling devices, designed by Telefunken, were installed in the aerial 
tuning house to carry the v.h. f. signals into the mast. These devices had to with- 
stand the high base voltage of the insulated mast, We understood that this system 
had given considerable trouble in spite of attempts to keep the air in the a.t.h. 
warm and dry. Now, two new masts have been erected, one for the f.m. and television 
services and the other a medium-frequency mast, the first of these being already 
operational. Before describing these new masts it is worth recalling that the 
original installation, referred to as the "seven programme" mast by the I.R.T. 
engineers, had for a time performed the remarkable feat of transmitting a low fre- 
quency (151 kc/s), a medium frequency (971 kc/s), three f.m. programmes, the Band III 
television service, and an experimental Band IV television service, the aerial for the 
latter being fed by a 3oubau line. The mas-t is at present used only for the two a.m. 
services. A special vertical wire cage surrounding the lower section of the mast is 



used to "shorten" the mast electrically for 971 kc/s and "lengthen" it at 151 kc/s. 

The new mast in use for the v.h.f, services was designed with sufficient 
strength to support a top cantilever consisting of u.h. f. aerial cylinders of up to 
45 metres, which would have brought the total mast height up to 300 m. As already 
mentioned, the second television programme for the Hamburg area was being radiated 
from a mast at the site of a Post Office building in the centre of the town, and there 
was now no plan for putting u.h.f. aerials on the mast. The mast, for its entire 
height of 255 m, consists of a steel tubular construction of 2 metres diameter, apart 
from an enlargement near the base to 3 metres diameter to accommodate the lift motor. 
The construction is from bolted steel plates each covering a 120° arc and about 
2 metres high. It is stayed at four levels including the top stay point at 249 metres, 
the outer stays being anchored at a radius of 158 metres from the mast. The vertical 
tube is partitioned inside across one diameter* one semicircular cross— section 
contains the lift and the other the ladder. Feeders are run mainly in the ladder half, 
but there is room for extra feeders or cables in the corners of the lift half. The 
lift .motor inside the bottom of the mast drives an endless loop of cable, tensioned by 
the weight of the mechanism which is hinged at one end and rides on the cable at the 
other. 

The Band II aerial (mean height 216 metres) employed 12 tiers each consist- 
ing of four H-elements arranged in a skew-fire arrangement, The Band III aerial 
(mean height 237*5 metres) employed 8 tiers each of four full-wave dipoles using panel 
reflectors, also in a skew-fire arrangement. The horizontal radiation pattern in each 
case is uniform to ± 2 dB. In addition, the mast was fitted with a number of receiving 
aerials for monitoring f a m. and television services in adjacent areas. 

The new mast radiator for the medium-frequency service was of similar tubular 
construction but 1"6 metres in diameter. The total height was 184 metres, provision 
being made for feeding the mast across a break at the 110 metre level. Incidentally, 
it was noticed that both of the new masts, although of galvanized steel, had also been 
painted*' it was not clear whether this is for extra weather protection of the mast or 
mainly to provide the alternate red and white bands used to increase visibility by day 
to aircraft. 

The station was equipped for emergency power supplies from three newly- 
installed 175 kW air-cooled diesel-alternator sets manufactured by Struvel, Hamburg. 
The V— 8 engines by DeutZ- have superchargers,, We were told there had never been any 
trouble due to the load verying with transmitter modulation. Both engine— driven and 
exhaust— driven superchargers have been used. The engine— cooling air is unfiltered 
and is taken from the engine room, Motor-driven shutters let fresh air into the 
room when the engines are running. They were arranged to run up automatically and 
could provide full-load power only eight seconds after a mains failure. This type of 
alternator is also used at some unattended stations, in which case automatic switch— off 
is also used, being set to occur one minute after restoration of power; the voltage 
and frequency are checked before switching back to mains operation. 

The older transmitters for Band II were a Telefunken type with 250W, 1 kW 
and 10 kW stages. The newer ones in use were of Rohde and Schwarz manufacture, and 
had working and spare 600W stages to drive a single 10 kW stage, Siemens Band III 
transmitters were used, the stand-by policy for television being to have an alternative 
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transmitter of equal power, A split aerial and two feeders are used, and normally 
one transmitter feeds both halves. Paralleling of transmitters was not employed 
either directly or via the split aerial. 

During our visit a transmitter control room was in the course of construc- 
tion. When completed, the switching of all transmitters on the station will be 
controllable from this central area. 

4.2. Liibeck Translator 

The television translator we visited was on a hill a short distance outside 
the town of Lubeck, which is near the Baltic coast. The frequency change was from 
Channel 9 (horizontally polarized) radiated from Hamburg to Channel 7 (vertically 
polarized), both channels being in Band III. We understood that there had been 
difficulties in obtaining reliable operation with receiving aerials placed on the 50 
metre high mast on which the transmitting aerial is mounted. Even with a receiving 
aerial considerably lower than the transmitting aerial giving about 60 dB of isolation 
between the two aerials, it was said that it had been difficult to maintain the 
necessary filters in good enough alignment to prevent feed-back troubles. The final 
arrangement employed a receiving aerial some 80 metres away on a nearby mansion, the 
aerial being much lower in height and in a minimum of the v.r.p, of the transmitting 
aerial. This was stated to provide a measured isolation of over 100 dB between the 
transmitting and receiving aerials, presumably for all frequencies within and near 
Channel 9, 

The equipment was installed in the basement of the mansion (the main 
building being a navigational training school). Two 100W translators made by Rohde 
and Schwarz were employed, one operating and one as a standby, the e.r.p. of the 
station being 300W from the omnidirectional aerial. The receiving aerial, which 
consisted of four 15-element Tagi aerials in a square formation, delivered 1*2 mV to 
the translator. Both sound and vision signals were passed through the translator. 
A battery stand— by supply (60V 180 A— hour) and a motor-generator set enabled operation 
for one to two hours in the event of mains supply failure. 

The television transmissions were monitored normally by direct pick— up at 
the Hamburg station, and the spare equipment could be switched in by line control if 
necessary. Some experiments on methods of automatic monitoring were in progress 
since the pictures received at Hamburg were only strong enough to monitor the 15*6 kc/s 
line frequency, but no definite opinions on the best method had been formed. 

Three f.m. programmes, using 30W transmitters modulated from Post Office 
line feeds, were also transmitted and were controlled in Hamburg. Each transmitter 
was covered by a stand-by transmitter of equal power and could be switched remotely 
over one telephone line-pair using 20-position supervisory equipment made by Lorenz. 
A three-frequency combining filter, employing lumped-circuit technique, was contained 
in a 15 in. high rack-mounting unit, the six tuning adjustments being accessible from 
the front. 

When we questioned the possibility of a stand— by receiver for the f.m. 
programmes in the event of line fault, it was said that this was not felt necessary 
since the Bundespost lines were very reliable. Apparently a "ring system" is used 
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in which a single fault does not cut off the programme feed, but we did not obtain any- 
further details. 

The number of people served by the Lubeck station is about 28,000. The 
installation is visited every six weeks unless there has been a failure. Spares and 
test equipment are kept at Hamburg — a 63 km journey which takes only about 45 minutes 
on the autobahn. 

4o3. Bungsberg Transmitter 

The Bungsberg N.D.R. station serves a rural area near the Baltic coast north 
of Lubeck with the first television programme (on u.h. f. ) and a two— programme f.m. 
sound service. 

The newly-built 200-metre steel cylindrical mast was designed for two u.h. f. 
cylindrical arrays to be mounted above the 200-metre level. It was stayed at four 
levels, the highest being at 195 metres. The diameter for most of the height is 
1»6 metres, but it was widened out to 2*0 metres for a top section of some 25 metres 
immediately below the top stay-point. We were told that, with the plastic— cylinder 
u.h.f. aerials in position, the angular stability at the top is improved in high 
winds, presumably as a result of the extra windage below the top stay-point. The 
Band II aerials were mounted slightly lower on the mast on the 1*6— metre diameter 
section above the 140-metre stay— point. 

The u.h.f. aerials were not completely erected at the time of the visit. 
Recently the Band IV aerial had been doubled to give an aperture of about 21 metres. 
A split feeder system was used for the two halves. Experiments were made to check if 
the expected 3 dB improvement is obtained in the field strength by operating the two 
halves in parallel. It was stated that the initial results did not show the full gain 
in all directions but exhibited an asymmetry in the field on different bearings. This 
was recognized as being due to a small error of verticality of the mast and, after 
proper adjustment of the mast, the theoretical 3 dB extra gain was fully confirmed by 
the measured field strengths on all bearings. The final stage of construction planned 
is the addition of a Band Y aerial of approximately 18 metres aperture, again using 
two separately-fed halves. We understood that complete cylindrical sections of 7 tons 
weight are hauled to the top of the mast during the erection of aerials of this type. 
The Band V aerial was expected to be ready for the change— over of the first television 
programme being radiated on Channel 21 (471*25 Mc/s vision carrier) to the new Channel 
50 (703«25 Mc/s vision carrier) by the end of 1961. By agreement with the Bundespost 
the Band IV aerial will be left in case of later developments, although the immediate 
plans will have no requirement for it after the transfer to Band V. 

The transmitter building, like those at other N.D.R. and the S.F.B. 
stations, has a semi— basement where the cabling and remotely controlled power switch- 
gear and transmitter cooling equipment is installed. The transmitter hall floor is 
about 5 ft above road level, and the basement floor about 5 ft below the road. The 
basement rooms have high level windows which provide adequate lighting. 

The building was designed for two u.h.f. programmes and three v.h.f./f.m, 
programmes and has two transmitter halls at right angles with control desks at the 
junction. The transmitter halls are spacious with 15 ft between the fronts of 
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transmitters and 8 ft clear behind the transmitters. The ceiling height is about 
11 ft, and there are high-level windows all round. There is a notable absence of 
fans and air ducts in the transmitter halls. 

Several bedrooms are provided for the staff of four plus the l.i.C. as they 
may have to stay on site for two weeks in snowy weather. Other rooms include a 
kitchen, mess-room, lounge and a large workshop. In spite of its close proximity to 
the mast the station has a tile-covered pitched roof with rather steeper pitch then 
generally employed in Great Britain. The red brick and tile transmitter building and 
its similar, separate garage and power house, blend well with the countryside and 
local farm buildings. 

The cost of the transmitter building was given as about DM 300,000 (£18,000) 
and the total cost of all buildings, raods and fences, but excluding the mast, 
DM 360,000 (£32,000). These prices seem extremely low as the transmitter buildings 
has a volume approaching 200,000 cu.ft. 

The u.h.f. coaxial feeders are terminated in the transmitter building on a 
link panel equipped with a 2:1 impedance transformer. The normal connexion of one 
transmitter to the two feeders through the transformer is made via large coaxial 
U— links. These can be re-arranged so that the transmitter is connected directly to 
one feeder in the event of a fault in one half of the aerial. As in lower bands, 
the policy for u.h.f. is to equip the station with two transmitters of equal power, 
one in use and one spare. 

The type of transmitter in use for the television service was a 10 kW 
Siemens transmitter of an old design employing four tetrodes in the output stage. 

For the planned move to Band V, two Rohde and Schwarz klystron 10 kW 
transmitters were being installed. The diplexer equipment (of 10 kW vision rating) 
was also by Rohde and Schwarz. It is of the type which employs a two-wavelength 
unbalanced transmission— line ring, but uses a strip—line consisting of a circular 
annulus mounted close to an earthed base-plate. We observed that rings of slightly 
different diameter were stored in the diplexer cabinet, presumably to allow the ring 
to be changed to suit a different frequency in Band V. Coaxial resonators were 
connected through short coaxial runs to appropriate points on the ring* We were 
impressed by the compact design, the diplexer being completely enclosed in a 
rectangular cabinet occupying about 3 ft by 2 ft 6 in. floor space. 

It was of interest to see that the Bundespost second-programme transmitting 
station (Eutin) had been erected on a small hill, very near to the N.D.R, station, 
the two aerials being only 800 metres apart. A concrete tower was employed, suppor- 
ting a "cake— stand" section for s.h.f. link aerials, with a plastic cylinder u.h.f. 
aerial on the top. The latter aerial was lower in level than the top of the N.D.R. 
mast and we naturally enquired about mast reflexion problems on the Bundespost trans- 
mission. In reply it was said that ghost reflexions had been observed in one or two 
plaees, but were not annoying at any site. Our hosts made the observation that the 
service area was not very highly populated, and implied that a similar ghost effect 
in a more important area might be taken more seriously. As far as we could ascertain, 
the Bundespost transmitter employed a Siemens u.h.f. aerial with a power gain of 20 to 
25 allowing for feeder loss, the e.r.p. being about 400 kW maximum with the use of a 
20 kW transmitter. 
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5. TRANSMITTING STATIONS IN BIRLIN 

West Berlin is an area some 50 km across with a population of two million. 
While it is not officially part of Western Germany it has, in practice, been largely 
integrated economically and in other ways with Western Germany, The broadcasting 
aspect of this is the incorporation of the domestic sound and television broadcasting 
authority, Sender Freies Berlin (S.F.B.), as a member of A.R.D. and, more recently, 
the commencement of a second television programme radiated from a u.h.f, transmitter 
operated by the Bundespost of Western Germany. As a reflexion of the official 
position of Berlin as a military-occupied region, however, there is also the R.I.A.S. 
(Radio in the American Sector) Berlin broadcasting authority which provides further 
German sound programmes having greater emphasis on news material than the S.F.B. 
programme. There is, however, close co-operation between the authorities, R.I.A.S. 
being an associate member of A.R.D. S.P.B. and R.I.A.S. sound programmes are trans- 
mitted on both m.f. and v.h.f. 

The S.F.B. television and two sound transmissions on v.h.f. are radiated 
from the "Funkturm" , the old radio mast in the Exhibition Ground, whose erection was 
completed in 1926. The R.I.A.S. transmitters and the S.F.Br, m.f, transmitters are 
at two more sites. Moreover, within West Berlin there are also v.h, f. sound trans- 
missions of the British, American and French Forces Networks, Besides this, the 
S.F.B. relays the B.B.C. German programme from a mast which was simultaneously used for 
m.f. transmissions until the recent erection of a new mast radiator on the site. To 
this welter of broadcasting may be added the last Berlin programmes including the 
television transmission from a tower on municipal buildings near the centre of the 
Russian sector. 

During our limited stay in Berlin, however, the only installations we saw 
were the Funkturm transmitters and the Bundespost u.h.f. transmitter and link station 
at Wannsee. 

5olo Visit to Funkturm Transmitters of S.F.B. 

The Band III television transmitter and the Band II transmitters were housed 
in a building close to the Funkturm tower on the exhibition site. A superturnstile 
aerial was being used for television giving an e.r.p. of 50 kW on Channel 7. The 
S.F.B. said they would like to double the aerial gain, but this is not possible on the 
Funkturm because of loading limitations, and a new mast would be needed. 

The S.F.B. 10 kW Band III transmitter built around 1953 was a good example 
of the very quiet air— cooled transmitters available in Germany, It produced an 
acoustic noise level of less than 50 dB at the control desk and just 50 dB one metre 
in front of the transmitter. Steps taken to achieve this appear to be. 

(a) A silencer (measuring approximately 4 ft 6 in. long, 2 ft 6 in. wide and 
2 ft high) on the output of the 1450 r.p.m, blower in the basement. 

(b ) Circular— section metal air ducts of a diameter rarely larger than 9 in. 
Asbestos pipes are also used to carry air where this is convenient. 

(c) Transmitter doors padded with fibreglass. This was said to give a 6 dB 
reduction in noise. 
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(d) A transmitter front continued to ceiling level with the outlet ducts 
behind this false wall. 

Extensive use was made of corrugated flexible pipe similar to the 'Kopex' tube 
obtainable in the U.K. 

Double air filtering was used at the S.F.B. station, the air first passing 
through oil-wetted filters and then several layers of wadding-type elements. The 
filtering efficiency was claimed to be 99*956. 

One item of interest was the stand-by reception of the Channel 10 Hartz— 
West N.D.R. transmitter. It has been found possible to put two high-gain Tagi 
aerials operating in parallel on the Funkturm just below the top observation platform 
and thereby to obtain very good screening from the main transmitting aerials mounted 
on the top-mast above the platform. The picture received was displayed on the trans- 
mitter control desk and, in the event of a fault on the Bundespost link, can be 
switched in. We were told that the quality of the stand-by picture varies; tKe 
receiver was capable of giving a good picture from 100 /xV, but the incoming signal 
varies from about 60 fiY on bad days to 300=500 /xV under stable weather conditions. 
A picture from this standby link had often been radiated, mostly for very short 
intervals when the Bundespost link was inferior. 

5.2. Visit to Bundespost Transmitter and Link Station 

The Bundespost have two link stations, one on each side of the Wannsee 
lake. The one we visited was the newer installation which included equipment to 
receive and broadcast the second television programme, but it will be of interest to 
describe first the older station whose three masts were visible to us across the 
lake. Two of these masts carried aerials for the telephone link, some of them being 
mounted on a bridging section between the two masts. The third mast carried aerials 
for the programme-I television link with West Germany. The station operated in 
conjunction with a similar station at Hohbeck about 130 km away. For the television 
link 10 kW transmitters are available at each terminal, double-sideband modulation 
being employed with a carrier frequency of about 250 Mc/s. The link is operated 
only in one direction but is reversible in about three minutes by switching the aerial 
function from receiving to transmitting or vice versa at each end. A Siemens dipole 
array (24 panels of 4 full-wave dipoles) is used, giving a power gain of about 400. 

At the site we visited, two high-power u.h.f. television transmitters were 
installed, one a 10 kW Lorenz transmitter (with a klystron output stage ) used for the 
second— programme broadcast transmissions and the other a 20 kW Siemens transmitter 
(employing tetrodes )used for the link with Western Germany when programme is being 
originated in Berlin. The modulation for the link is like a standard broadcast 
transmission, the Band IV Channel 25 (vision carrier 503»25 Mc/s) being used. The 
signal was not demodulated when being received from West Germany; instead the Lorenz 
re-broadcast receiver had an output at the standard i.f. frequency (39»8 Mc/s for 
vision carrier) which was amplified and fed to a power mixer in the transmitter unit. 
The link aerial is a broadside array of Siemens Band IV transmitting -type aerials 
consisting of 24 panels of 8 full-wave dipoles, arranged in a block four panels wide 
and six panels high on a stayed mastj this gave a power gain of about 600. The same 
aerial is used either for reception, or for transmission when the link is operating 
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in the reverse direction, Siemens 4 1/8 in. (105 mm) diameter semi-flexible coaxial 
feeder was employed. For a good picture at least 0»5 mV is required by the Lorenz 
receiver, and 1*3 to 1° 5 mV is normally obtained. A second standby Lorenz receiver 
was available which was switched in automatically in the event of a fault in the first 
receiver. The station also had a Siemens re— broadcast receiver with a standard video- 
and audio-frequency output. This is not normally used but could be brought into use 
in the event of a very weak signal. 

Near the site a 2000 Mc/s telephone link to West Germany for telephone 
channels was also operated. "Vertical diversity was used, two dishes being mounted one 
above the other on a tower. A start had already been made on a new concrete tower to 
replace the present installations. Ihis will be about 300 metres high, and will carry 
aerials at different heights to allow vertical diversity on both the Band IV television 
and the 2000 Mc/s telephone link. We were told that they hoped to include a tropo- 
spheric scatter link in the new installation, possibly for television as well as tele- 
phone purposes. 



6. THE BERLIN RADIO SHOW 

6olo General 

The West German national radio show is held every two years, the previous two 
shows being in Frankfurt. The 1961 show was held in the Berlin permanent exhibition 
ground from August 25th to September 3rd, and marks a return to the pre-war venue of 
the German radio exhibitions held annually from 1924 to 1939. A large number of halls 
are available on this site and provide a covered area of some 56,000 square metres. 
About a third of this area was used for commercial exhibits, most of the remaining space 
being set aside for special studios, an exhibit by the Bundespost, and other special 
exhibits or entertainments. The grounds have been extremely well laid out with flower 
gardens, the Funkturm presiding majestically over the whole. 

The size and scope of the exhibition appeared similar to the 1959 Frankfurt 
exhibition. 4 As before, it concentrated mainly on domestic receiving and record- 
playing equipment, but the larger commercial companies also showed items of wider 
interest, though mainly within the sphere of broadcasting. It is of interest to record 
that the numbers of television and sound licences in West Germany were 5-4 million and 
16° 1 million respectively on 1st September 1961; this compares with 2*7 and 15*6 
million on 1st July 1959. 

6. 2. Sound Radio 

As far as valve receivers are concerned, the types offered were very much the 
same as in the previous few years. Many German firms continue to provide a large 
variety of table receivers, virtually all being a.m./f.m. models, since a full choice of 
programmes would not otherwise be available. These vary in price from about DM 185 for 
the simplest type to DM 550 or more for the luxury model with stereophonic facilities in 
the audio-frequency stages and sometimes automatic tuning. Radio-grams with stereo- 
phonic amplifiers and speakers may cost anything from about DM 500 to DM 1300, the more 
expensive models including a tape-recorder. 
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Transistor table models (as distinct from portables 5 are beginning to appear 
in Germany, Vhile there appeared to be fewer models of this type available as 
compared with Britain, it was significant that the price of one model was very low, 
namely the Loewe— Opta "schnurloser" (cordless) medium-frequency plus v.h.f. receiver 
which cost only DM 175, or DM 198 with an additional band (l.f. or h.f. ). The price 
was comparable with that of the cheapest valve receiver having similar facilities. 

Turning now to portable receivers, a large selection of a.m./f.m. transistor 
models was^ available in the general price range of DM 220 to 320, the more expensive 
models being designed as combined portable and car radios. One model (Akkord U61 de 
Luxe) was unusual in having a.f.e. on the v.h.f. range. A new development was the 
appearance of pocket-size a.m./f.m. receivers. One example by Siemens was unusual in 
employing a single-turn loop aerial on the v.h.f. range. In some cases (in the Graetz 
model and also in the Siemens model as an alternative aerial) the v.h.f. aerial was 
arranged in the shoulder strap or cord, while the Telefunken and Philips models used a 
telescopic aerial. The prices of these pocket-size a.m./f.m. receivers were DM 198 or 
199. 

The standard tape recorders in the DM 299 upwards range, many of them four- 
track with 3 3/4 in. and 1 7/8 in. (9*5 and 4'75 cm) per second tape speeds, were 
supplemented by several small and neat transistor— battery models, for example the 
Philips model which sold for DM 289; two years ago only Qrundig had such a type (model 
TKl, DM 249). 

6.3. Television Receivers 

In general, the prices of television receivers appeared to be considerably 
higher than in Britain. While it is possible to obtain receivers of comparable prices 
—the Korting receiver with a 19 in. (48 cm) tube is DM 585, or, with u.h.f. tuners, 
DM 685, for example — the principal manufacturers prefer to incorporate facilities such 
as a u.h.f. tuner, automatic contrast control and, in many cases, automatic fine tuning 
in all their standard receivers so that their cheaper models are about DM 870 for a 
19 in. (48 cm) tube and DM 985 for a 23 in. (59 era) tube. Several manufacturers do 
not now produce a model with the smaller tube, so that the cheapest television receiver 
in their catalogue would cost the equivalent of about £88. 

An interesting and rather unexpected development was the keen rivalry between 
two well-known manufacturers in methods of reducing the visibility of lines in the 
television picture. Saba first announced their method about a year ago; a transparent 
plastic material is embossed with a fine "ribbed" structure on one side, and mounted a 
short distance in front of the television tube. The effect of the cylindrical lens 
structure is to cause vertical spreading of a cathode-ray- tube spot without horizontal 
spreading. The cost of the device, which is fitted to all Saba television receivers, 
represents about DM 50 on the retail price. Considerably publicity was given to the 
"Zeilenfreies" (line-free) television by this firm at the show, and the demonstration 
models, in which only one half of the screen was thus fitted, showed that the method 
was was very effective and appeared to achieve the best compromise regarding line 
visibility and picture defocusing. On the other hand, Telefunken were showing a special 
magnet arrangement which, when attached to the neck of the picture tube, produces an 
astigmatic focus. This could be bought for about DM 14. It was not possible to see 
this arrangement under good viewing conditions; it appeared to err, if anything, on 
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the side of over-defocusing of the picture, and it is difficult to say if the astigmatic 
focus could be kept optimum in all parts of the picture. 

Regarding u.h. f. tuner design, development was well ahead two years ago, and 
the two-valve continuously— tuned unit which operates only on u.h. f. has become standard. 
A recent development is the use of an improved grounded-grid triode valve, the PC88, for 
the r. f. amplifier stage, the PC86 being retained for the oscillator/mixer stage. 
Only one manufacturer (Grundig) offered push— button tuning on u.h. f. and this was 
achieved by a somewhat elaborate mechanical arrangement in conjunction with a continuous 
tuner. While a.f.c. is widely used on v.h.f., principally as a means of eliminating 
the fine tuner, its use on u.h. f. appeared to be confined to two makers. Thus 
Telefunken models employed a junction-diode a.f.c. system in the u.h.f. tuner similar 
to the standard method on v.h.f., while Grundig in their u.h.f. tuner used magnetic 
core material subjected to a variable magnetic field by means of a control coil. 
Since u.h.f. tuners are continuously tuned, a.f.c. is required only to stabilize against 
long— term drift of the oscillator, and many manufacturers may feel this is satisfactory 
without a.f.c. 

Several, u.h. f. converter units giving an output in v.h.f. Channels 3 or 4 

or sometimes in Channels 2, 3 or 4 were available for DM 158 to DM 188 as complete 

units with mains-driven power supply. Two grounded— grid triodes (PC88, PC86 or 
BC88, EC86) are used as r.f. amplifier and self-oscillating frequency changer respec- 
tively, the basic unit being physically very similar to the tuner unit in complete 
receivers. It is general to provide for a 240-ohms balanced input connexion at u.h.f. 
on receivers and adapters, thus continuing the current practice in Germany for v.h.f. 
Only in the case of distribution in large buildings did it appear that 60-ohm coaxial 
feeders are widely employed. 

Regarding receiving aerials for u.h.f., the Tagi type appeared to be prac- 
tically universal for outdoor aerials. It is remarkable that suitably designed Yagi 
aerials were available for various bandwidths up to the whole of Bands IT and V as 
used in Germany, i.e. 470 to 790 Mc/s. As a typical example a Fiiba 11-element aerial 
for Band IV covering 470-600 Mc/s costs DM 41| the gain was between 9" 3 dB and 11*2 dB and 
the front-to-back ratio is at least 19 dB over the whole range. Aerials covering 
groups of seven to eleven channels were also available, and gave a slightly higher gain 
for a given number of elements than the all-band aerials. 

6.4. Loewe-Opta Video— Frequency Tape Recorder 

The Loewe-Opta firm, known mainly as a receiver manufacturer, were showing a 
television tape recorder "Optacord 500" which they had developed for use with industrial 
television equipment. The intention was to produce something of moderate performance 
and price rather than to meet professional broadcasting requirements. The system was 
similar to one developed in Japan, whereby each frame is recorded on a diagonal track of 
a magnetic tape. The German 625-line television standards were used, with a nominal 
"video band-width of 3 Mc/s. Some details given by the manufacturer are as follows; 

Tape widthT 50'8 mm (2 in. } 

Tape speed: 19' 05 cm/s (7 s 5 in./s) 

Playing time: lg b_ rs . 
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Video recording systemi Frequency modulated (+ 400 kc/s) carrier 

of about 3*5 Mc/s, frequency increasing 
for white. 

Magnetic heads: Erase head (52 mm track) 

Rotating video head (0*25 mm track) 
Synchronizing head (2° 5 mm track) 
Sound head (1=0 mm track) 

Price.- DM 60,000 

The speed of the video head, on a drum of about 15 cm diameter, rotating at 3000 r.p.m. 
was 25 m/s relative to the tape, the tape being arranged to pass once round the drum so 
that a 50 cm long diagonal track is swept for each picture frame. We saw a recording 
of a television programme made the previous day; the pictures were not of high quality 
but nevertheless could be of considerable value where something less than normal broad- 
cast quality is adequate. Slight random horizontal movements of the picture and some 
"ringing" near sharp edges were the main defects noticeable. Apparently,, considerable 
interest had been shown by broadcasting authorities, and the demonstrator said that the 
company was developing a model with a 5 Mc/s video-frequency bandwidth which, it was 
hoped, could give better pictures and would not cost very much more than the existing 
model. The facility of examining pictures with the tape stopped, or moved slowly by 
hand, was also demonstrated. These "still" versions were rather poorer in quality than 
the pictures reproduced at the correct speed. 



7. MISCELLANEOUS TOPICS 

7.1. Staff and Maintenance 

Some details of the staff engaged in the operation and maintenance of trans- 
mitters may be of interest. 

(i) N.D.R. Hamburg Station 

This station is unusual in having l.f., m.f., f.m. and television trans- 
mitters operating on a regular schedule from the one site; it has also 
been used for experimental work on u.h.f. aerials and transmitters. It 
is operated with a total technical staff of eighteen. The normal shift 
is two men in the evenings and three men during the day. 

(ii) N.D.R. Bungsberg 

The technical staff for this station, which is at present operating one 
u.h.f. television transmission and two 1 kW v.h.f./f.m. transmissions, is 
E.i.C. plus four engineers. The E.i.C. lives on site from Monday to Friday, 
probably for his own convenience. This staffing was not regarded as ade- 
quate, but it was said to be difficult to get suitable staff. 

(iii) S.F.B. Funkturm Station 

The transmitting station containing one television and two 1 kW f.m. trans- 
mitters had a technical staff of E.i.C. plus six engineers. There were 
two shifts per day and television had to be monitored between 1300 and 
2400 hours. The station staff made various items of equipment used and for 
this reason a very comprehensive set of Rohde and Schwarz test equipment was 
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kept on the station. Assembly work is done on a portable work bench 
in the transmitter hall. 

(iv) N.D.R. Translator Stations 

The group of about 30 translator stations in the N.D.R. area, which are 
mostly in the south— eastern part, were being maintained by three engineers 
and a single car. Normally the sites are visited every six weeks in 
rotation. With the completion of a few additional translators expected 
shortly, it was planned to have a second vehicle, and still to employ 
three people, two on maintenance with one car and the third at base on 
emergency call having the other car available. 

Some detailed aspects of operating and maintenance procedure of the S.P.B. are 
worth recording. 

(i) S.F.B. Operation Practice 

The S.F.B. Punkturm installation had a very good record, the normal 
percentage breakdown due to equipment failure alone being 0*002^. 
The figure is higher (not given) if operational error is included. 
At the time we were there, there had not been a television failure 
for four months apart from auto— overload resetting which occurred 
on five occasions,, The television transmitters are duplicated and 
either one or the other is operated. We were told that it took very 
little time to change to the spare transmitter. Usually they had 
warning of impending trouble and were able to get the spare set ready. 
Motor— operated coaxial switches by Spinner cut down the time required 
to change over. These switches were said to be cheap and reliable. 
We noted, however, that one in the Lorenz 10 kW transmitter at Wannsee 
was running hot. 

(ii) S.F.B. Maintenance Practice 

Transmitter meter readings are recorded once a week on m. f. transmitters 
and every two weeks on v.h.f. stations,, Every month the various test 
waveforms at the check receiver output are photographed against the 
mask carrying upper and lower limit lines. These photographs are 
filed for reference and from a brief glance through the book it appeared 
that the transmitter performance was always within the limits. 

7.2. Stereophonic Broadcasting 

We did not discuss stereophonic broadcasting in any detail, but the following 
points learned during our discussions are worth recording. 

(i) Work on Systems 

Grundig were reported, at the January 1961 meeting of I.B.U. Working 
Party S in London, to be working on a partially carrier-suppressed form 
of frequency modulation applied to a subcarrier for the stereophonic 
difference signal. From conversations with one of the I.R.T. engineers 
it appears that this has not been very successful; Grundig have now 
adopted the Zenith-G.I. system and they were about to deliver to I.R.T. 
equipment for laboratory tests on this system. This system is, incidentally, 
very close to Grundig v s first proposal in 1959 for a stereophonic system, 
which was apparently dropped after unsatisfactory first trials. 
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(ii) Experimental Transmissions 

The S.F.B. has made experimental transmissions from one of their high- 
power Band II transmitters of the Siemens system and also the Loewe- 
Opta system. We were not able to discuss any results of these trials; 
Herr Streseman said that considerable modifications had to be made to 
the drive unit to enable the stereophonic multiplex signal to modulate 
the transmitter satisfactorily. 

7.3. Use of "Ballempfang" for Sound Programme Links 

We were surprised to hear that the N. D. R. had no v.h. f. sound translators, 
nor any v.h.f. f.m. stations with "ballempfang" (r.b.r.) either for normal service or, 
as far as we could gather, for stand— by purposes. Post Office lines were used through- 
out, even for quite low-powerinstallations (as at Lubeck). In discussing this, Herr 
Kreutztraeger said that the Bundespost lines had proved very reliable, and it was usual 
now, in Germany to use ballempfang as sound programme links only in a limited number of 
cases (e.g. in parts of the Sudwestfunk Region) where good lines were not available. 

7.4. Television Channel Usage 

There did not appear to be any serious consideration, according to the I.R.T. 
engineers, of transmitting a wider vestigial sideband spectrum on u. h. f. to make better 
use of the 8 Mc/s channels. Since the response of the receiver in the i.f. amplifying 
circuits must be made to correspond to the 7 Mc/s channels in Bands I and II, it is 
presumably thought that few receivers would be designed to take advantage of a wider 
transmitted spectrum on u.h.f. 

7.5. Precision Offset in Television 

Although the experimental use of precision offset has been tried in Germany 
(for example on Channel 8 stations in Band III} and has been shown to give a reduction 
of eo— channel interference, we understood that there was no plan to use it in Germany 
as a standard feature, largely on the grounds of the cost and reliability of precision 
drives currently available. 

7.6. Television Translators 

The German firm of Fuba were showing a new 5W Band IV translator at the 
Radio Show in which a direct frequency change from one u.h.f. frequency to another was 
made without the use of any intermediate frequency stages. The same firm were also 
making a very small 0'5W Band III translator (a type which had been sold mainly in 
Switzerland) completely contained in a box approximately 2 ft by 1'5 ft by 1°5 ft. 
It could be mounted on a wooden pole close to the aerials, if required. Transistorizing 
of television translator equipment did not appear to have been started yet in Germany. 
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